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(57) Abstract 

Method and apparatus for continuously reading 
data from a compact disk drive (12) to a host computer 
(14) in which the data is transferred to the computer's 
cache memory (32) so that it is available to the computer's 
central processor (26) for processing without interruption. 
A communication link is established between a processor 
in the disk drive (22) and a direct memory access (DMA) 
controller (36) in the host computer (14). With this link es- 
tablished, the DMA controller directs the transfer of the 
incoming data stream from the drive to the cache memory 
(32) of the host computer. Once the data is in the cache 
memory (32), it is moved to the application workspace of 
the computer's system random access memory (RAM) 
(34), for processing by the central processor (26). The 
transfer of data by the DMA controller (36) and the tem- 
porary storage of the transferred data in the cache memo- 
ry (32), allows for continuous transfer of data from the 
compact disk drive (12), without interruption, and without 
the need for reseeks of the data. 
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COMPACT DISK DATA TRANSFER 
SYSTEM USING CACHE MEMORY 

Field of the Invention 
The present invention relates generally. to a compact 

disk (CD) data storage and processing system and 
particularly to a method and apparatus for improved data 
transfer between a compact disk drive and a host computer 
utilizing the host computer's cache memory. 

Background of the Invention 
An optical disk or compact disk (CD) is a nonmagnetic 
data storage medium on which relatively large amounts of 
digital information can be stored by using a laser beam to 
burn microscopic indentions into the surface of the 
medium. The stored data can be read using a lower-power 
laser to sense the presence or absence of the indentions. 
A compact disk read-only-memory (CD-ROM) is a play only 
optical storage medium onto which data can be stored only 
once and then read repetitively. A compact disk 
direct-read-after-write (CD-DRAW) also referred to as a 
write-once read-many (WORM) disk, is a similar optical 
storage medium especially adapted so that data can be 
written onto the medium by a user. Also available are 
opto-magnetic disks on which both data recording and data 
reproduction are feasible by the user. 
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All of the above optical storage media offer improved 
density storage capacity over conventional magnetic tape 
or disk media. For example, a five-inch CD-ROM disk is 
capable of storing as much as 620 megabytes of data while 
a standard, 5-1/4 inch magnetic floppy disk can only store 
1.2 megabytes of data. Such storage capacity, available 
in a relatively small removable medium, has led to a wide 
variety of applications for the optical storage and 
subsequent processing of data. Compact disks and 
associated processors embodying this technology are 
available for applications that include audio and video 
recording and playback, computer animation, interactive 
and multimedia computer games, text storage and other 
computer program, data and graphics applications. A 
commercially available audio CD, for example, is a 5-inch 
disk capable of storing over 72 minutes of continuous 
music for reproduction on a playback device. 

Due to the popularity of the audio CD, an industry 
standard has been developed for compact disk 
specifications, recording format and error 
detection/correction techniques, driven primarily by the 
requirements for 'storing and reproducing audio 
information. For instance, data on a CD is stored in one 
long continuous track extending spirally from the center 
of the disk, divided along the circumferential direction 
thereof into a plurality of equiangular unit storage 
regions or sectors. Data is stored in this manner to 
allow an optical read head of a CD reader drive to 
position itself at a location on the track, and then 
follow that track from beginning to end, delivering 
continuous music without breaks or gaps in the sound. 
While such a format is ideal for storing data that is 
contiguous in nature, it creates problems when the stored 
data requires intermittent processing. 

In general purpose computer systems, the requirements 
for accessing data are different from that of the audio 
market. Rarely will data that is placed on a floppy or 
hard disk be read in a contiguous fashion. Rather, the 
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computer will request a portion of data, process that 
data, request more data, process that and so on. Thus, to 
allow for such intermittent reading and processing, floppy 
and hard disks are designed to provide for quick access to 
the data stored on them. 

To allow for such quick access, data is stored. on 
floppy and hard disks in a plurality of concentric tracks 
with the tracks divided into a plurality of equally spaced 
sectors. Since the tracks on floppy and hard disks are 
concentric, the exact radial position of each track can be 
easily calculated. Thus, when a computer needs to read 
particular data from a floppy or hard disk, the location 
of the track containing the data is calculated, the read 
head of the disk drive is positioned over the track and 
the data is provided to the computer. 

Unlike floppy or hard disks, the exact position of a 
particular track or sector on a CD cannot be easily 
calculated since the radial position of the track varies 
with the rotation of the disk. As a result, when a 
computer requests information from a CD, the optical read 
head cannot be placed directly over the track containing 
the required data. Instead, the radial position of the 
track containing the data is approximated, the optical 
read head is placed one or .two spirals in front of the 
track containing the data, and the read head follows the 
track until the desired data is reached. Such 
approximation in locating the track containing the data 
stored on a CD leads to delays or gaps in processing the 
desired data, as well as gaps in the presentation of 
processed data to the user, all of which are unacceptable 
in many applications. 

The foregoing problems are likely to be manifested in 
a system for reproducing both video and audio information 
contained on a CD, such as in a multimedia computer 
system. A CD for a multimedia computer system containing 
data for a video presentation, game or the like contains 
both audio and video data interleaved throughout the data 
sectors on the disk (e. g., audio sector, video sector, 



WO 93/09500 



4 - 



PCT/US92/09O69 



video sector, audio sector, etc.). When the optical read 
head of a CD drive is positioned at the beginning of a 
track, it delivers data to a multimedia computer that is 
responsible for both playing audio and displaying video. 
Due to the processing requirements for displaying video, 
the multimedia computer may not be able to process the 
data received from the CD drive as fast as it is read by 
the drive. Thus when the multimedia computer has 
completed processing a portion of the video and is ready 
for the next sector of data, the CD drive will have passed 
the sector containing the desired data. The multimedia 
computer must therefore initiate a reseeking of the data, 
requiring the CD drive to reposition the optical read head 
one or two spirals in front of the track containing the 
desired data and follow the spiral until the desired data 
is reached. Such a reseeking results in a break or gap in 
the data transferred from the CD drive to the multimedia 
computer, and thus a break or gap in the audio and video 
signals processed by the multimedia computer. 

To compensate for problems associated with reseeks on 
a CD drive, and to reduce or eliminate the breaks or gaps 
in data being read and transferred by a CD drive, known 
optical drives include a cache random access memory (RAM) 
associated with the drive ' s internal processor to 
temporarily store data that is read from a CD. When the 
drive's processor requests particular data, it is read and 
stored in the cache RAM until an external host computer, 
such as a multimedia computer, requests the particular 
data. When the host computer requests the particular 
data, it is accessed directly from the cache RAM in the 
drive. Depending on the size of the cache RAM, and thus 
the amount of data that may be stored therein, the number 
of reseeks required is substantially reduced or 
eliminated. This improves the reader's throughput to the 
host computer and eliminates the breaks or gaps in 
presenting data to the host computer caused by delays 
associated with locating a particular data block or caused 
by reseeking of data. 
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There are numerous disadvantages in providing an 
optical drive with cache RAM. Cache RAM is very expensive 
and adds to the cost of the drive. Depending on the 
amount of cache RAM required, the cost of the cache RAM 
could equal that of the drive. In addition, the amount of 
cache RAM necessary to limit reseeks differs with the 
particular application, making it difficult to provide a 
single drive product adaptable for universal use. 
Further, a drive adaptable to manage a variety of 
different cache RAM sizes would result in a more complex 
arrangement. 

Summary of Invention 

The foregoing problems are solved and a technical 
advance is achieved by a method and apparatus of the 
present invention in which data is continuously read from 
a compact disk and is transferred to the cache memory of 
an associated host computer whereby the data is available 
for processing by the computer's central processor without 
interruption. In a departure from the art, the continuous 
transfer to a host computer of audio and video data 
contained on a compact disk is accomplished by 
establishing a communication link between a processor in a 
disk drive and a direct memory access (DMA) controller in 
the host computer, With this link established, the DMA 
controller directs the transfer of the incoming compact 
disk data, stream from the drive to a cache memory location 
of the host computer. Once the data is in the cache 
memory, it is moved to the application workspace of the 
computer' s system random access memory (RAM). The data 
is then available in the system RAM for processing by the 
central processor. The temporary storage of data from the 
disk to the cache memory is performed asynchronously to 
the processing of the central processor allowing 
continuous transfer of data without breaks or reseeks. 

In an illustrative embodiment of the invention, the 
apparatus includes a cache memory in a host computer for 
storing data read from a storage medium. An arrangement 
is provided for transferring the data read from the 



WO 93/09500 



- 6 - 



PCT/US92/09069 



storage medium to the cache memory for access and 
processing by the central processor of the host computer. 
The apparatus thus allows for the continuous delivery of 
data read from the storage medium to the host computer 
such that the data is available to the central processor 
for processing without interruption caused by a 
noncontinuous flow of data from the storage medium. In 
one aspect of the invention, when the cache memory 
receiving the transferred data is full the data is moved 
to the system memory of the host computer. The data is 
then accessed from the system memory by the central 
processor of the host computer for processing. The 
apparatus further includes a drive for continuously 
reading the data from the storage medium and transferring 
the data to the associated host device. 

In another aspect, the present invention is 
implemented in software by executing a software call from 
a supervisory program operating in the host computer. 
Modules of software are executed in both the host computer 
and the drive interact in a call interrupt fashion.. If a 
software module determines that data has been transferred 
from the drive to the cache memory, the data is moved to 
the system memory for processing by the central 
processor. If data has not been transferred to the cache 
memory, procedures in a transfer module and associated 
drive processor module are implemented to accomplish the 
transfer. 

An important technical advantage achieved with the 
present invention is that the transfer of data from a 
compact disk to an associated host computer is 
accomplished asynchronously from the processing functions 
of the computer's central processor thus freeing the 
central processor to perform other tasks while the disk 
drive seeks for requested data and transfers it to the 
cache memory under the direction the DMA controller. An 
additional technical advantage achieved with this 
invention is improved efficiency in data transfer rate 
between the compact disk drive and the host computer since 
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the transfer rate is dependent on the amount of cache 
memory allocated to the DMA controller rather than on the 
processing availability of the host central processor. 
Brief Description of the Drawings 

FIG. 1 is a functional block diagram of the compact 
disk data processing system of the present invention; and 

FIGS. 2 and 3 are flowcharts illustrating the logic 
for implementing the data transfer techniques of the 
present invention. 

Description of the Preferred Embodiments 

In FIG. 1, the reference numeral 10 refers to a 
compact disk (CD) data processing system embodying 
features of the present invention. The system 10 includes 
a compact disk drive 12 connected to a host computer 14. 
In an illustrative embodiment, the system 10 is a 
multimedia computer system for processing data stored on a 
compact disk 16. Audio and video data (not shown) 
contained on the disk 16 are read from the disk 16 by the 
CD drive 12, and transferred to the host computer 14 for 
processing. While not shown, it is understood that the 
processed data is then presented to a user through an 
audio and video interface arrangement such as a monitor, 
television, speakers or other video and audio component 
combinations. Efficient transfer of data to be processed 
to. the host computer 14 by the CD drive 12 is an important 
aspect of the system 10 addressed by the present 
invention, as described in detail below. 

The CD drive 12 includes a laser read head 18, a 
digital signal processor (DSP) 20, a drive processor 22 
and a drive interface 24. While not shown, the disk 16 is 
supported within the drive 12 for rotational motion 
relative to the head 18. The head 18 is located over the 
disk 16 to optically read data contained on the disk 16. 
Data is stored on the disk 16 along a continuous spiral 
track (not shown) , the track being divided along the 
circumferential direction into equiangular sectors (also 
not shown) . The head 18 is movable relative to the disk 
16 so that it can be positioned over a particular track 
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and follow the track as the disk 16 is rotated to read the 
desired data. 

The DSP 20 is connected to the head 18 and receives 
the optically read data from the disk 16. The DSP 20 
converts the data to digital form in a conventional 
manner. The drive processor 22 receives the digital data 
from the DSP 20 for transmission to the drive interface 
24. While not shown, it is understood that the processor 
522 includes control logic for locating data on the disk 
16, initiating movement of the head 18 to the correct 
sector for the data, and reading the data on the disk 16. 
The drive interface 24 enables transfer of data and 
control signals between the processor 22 and the computer 
14. In accordance with the present invention, the drive 
12 does not require on-board cache memory to store data 
being read from the disk 16. The computer 14 instead 
utilizes its own cache memory for this purpose as 
described below. 

The host computer 14 is a commercially available 
personal computer (PC) that includes a central processing 
unit (CPU) 26 electrically connected to a system interface 
28. A peripheral bus 30 connects the system interface 28 
to the drive 12'. While not shown, it is understood that 
additional peripheral devices such as displays, keyboards, 
joysticks and printers, etc. may be connected as desired 
to the computer 14. The host computer 14 also includes a 
cache RAM 32, a system RAM 34 and a direct memory access. 
(DMA) controller 36 interconnected by an internal system 
bus 38. The system bus 38 is also connected to the CPU 26 
and the system interface 28. According to an aspect of 
the present invention, the cache memory 32 is utilized to 
temporarily store data read by the drive 12, as further 
discussed below. 

It is understood that the components of the host 
computer 14 are embodied as separate integrated circuit 
modules which are mounted on a conventional printed 
circuit board (not shown). The CPU 26, the system RAM 34 
and the other conventional components of the computer 14 
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function in a manner well known in the art and therefore 
are not discussed further. 

In operation of the system 10, the host computer 14 
requests the CD drive 12 to read data from the disk 16, 
and transfers that data to the host computer 14 for 
processing. The host computer 14 initiates the data 
transfer by establishing a communication link between the 
CD drive 12 and the host computer 14 via the peripheral 
bus 30. More specifically, the CPU 26 initializes the DMA 
controller 40 to receive a block of data (e.g., two 
kilobytes) from the CD drive 12. The CPU 26 then 
transmits a request for data transfer to the drive 
processor 22 via the system interface 28 and the drive 
interface 24. The drive processor 22 then initiates the 
optical read head 18 to read the requested data. The read 
head 18 reads the requested data from the disk 16 and 
transfers this data to the DSP 20. The DSP 20 digitizes 
the read data and transfers it to the drive processor 22. 
The drive processor 22 then pre'sents the read data to the 
host computer 14 via the peripheral bus 30. The DMA 
controller 36 directs the read data into the cache RAM 32 
via the system bus 38. This process of reading the 
requested data from the disk 16 and transferring the data 
to the cache RAM 32 continues until the requested block of 
information has been transferred. It is understood that 
the CD drive 12 transfers to the host computer 14 one byte 
of data at a time, with the entire block of data being 
transferred sequentially. The data stored in the cache 
RAM 32 is then moved into the system RAM 34. The data is 
thus available to the CPU 26 in the system RAM 34 as 
needed without delays associated with locating, 
transferring or reseeking the data from the disk 16. 

FIGS. 2 and 3 depict a flow chart illustrating 
control logic for operating the system 10 in accordance 
with the present invention. It is under stood that the 
logic may be implemented by computer program instructions 
executed within the drive processor 22 and also within the 
CPU 26. FIG. 2 relates to control logic associated with 
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procedures to be executed by the CPU 26 and FIG. 3 relates 
to control logic associated with procedures to be executed 
by the drive processor 22. The separate computer program 
instructions executed by the processors 22 and 26 interact 
in a call-interrupt fashion as described below. 

In FIG. 2, a program module 200 and a DMA transfer 
module 202 define the procedures for execution on the CPU 
26 relating to the present invention. The program module 
200 is responsible for supervising the transfer of data 
from the CD drive 12 to the host computer 14. The DMA 
transfer module 202 directly handles the tasks associated 
with transferring data from the CD drive 12 to the cache 
RAM 32 in the host processor 14. It is understood that 
software calls are made to the module 200 by a supervisory 
application program (not shown) needing data from the disk 
16. 

At step 204,. execution begins with a software call to 
the program module 100 for the purpose of obtaining data 
from the disk 16 for processing*. At step 206, a decision 
is made to determine if the DMA transfer module 202 has 
already transferred the requested data from the CD drive 
12 to the cache RAM 32, as discussed below. If the data 
has been transferred to the cache RAM 32, execution 
proceeds to step 208. At step 208, the CPU 36 instructs 
the DMA controller 36 to move the transferred data from 
the cache RAM 32 to the system RAM 34 for processing by 
the CPU 26. Execution then returns to the calling 
supervisory application program at step 210. 

If at step 206, it is determined that the requested 
data has not been transferred to the cache RAM 32, a call 
is made to the DMA transfer module 202. At step 212, the 
module 202 starts the process of transferring the 
requested data from the CD drive 12 to the cache RAM 32 in 
the host computer 14. At step 214, the CPU 26 sends a 
request command to the drive processor 22 via the 
interfaces 24 and 28 to read the requested data. This 
request command to the drive processor 22 initiates a 
drive processor loop, at step 300, which reads the 
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requested data from the disk 16 and presents it to the 
host computer 14 via the peripheral bus 30. The drive 
processor loop beginning at step 300 is discussed in FIG. 
3 below. At step 216, the CPU 26 initializes the DMA 
controller 36 to transfer data from the CD drive 12 
directly to the cache RAM 32 for storage. More 
specifically, the CPU 26 initializes the DMA controller 36 
by providing it with base count information and buffer 
address information. A base count register (not shown) in 
the DMA controller 36 is initialized with the base count 
information to keep track of the number of bytes that are 
left to be transferred before the operation is terminated 
or reinitialized. This base count register is initialized 
with a value corresponding to approximately 2000 bytes 
(one block) of the data requested to be transferred. A 
base address register (not shown) of the DMA controller 36 
is also initialized with buffer address information 
corresponding to the location in the cache RAM 32 where 
the first block of data is to be stored. This address 
area of the cache RAM 32 is used to store the block of 
data transferred from the CD drive 12 by the DMA 
controller 36. It is understood that the size and 
location of the cache RAM 32 address may be enlarged or 
reduced to meet the demands of the particular 
application. As will be discussed below, as each byte or 
word of data is transferred by the DMA controller 36 to 
the cache RAM 32, the DMA controller decrements its base 
count register and increments its base address register. 

At step 218, a decision is made whether the cache RAM 
buffer address corresponding to the address register of 
the DMA controller 36 currently contains transferred 
data. If not, execution proceeds to step 220. At step 
220, control is returned to the supervisory application 
program. The CPU 26 is free to continue processing other 
data while the DMA controller 36 receives the requested 
data from the CD drive 12, via the peripheral bus 30, and 
stores it in the cache RAM 32, as discussed in FIG. 3. If 
at step 218 the buffer address does contain data 
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transferred from the CD drive 12, execution proceeds to 
step 208 of the program module 200 where the DMA 
controller 36 moves the transferred data to the system RAM 
34 for processing as discussed above. 

At step 222, control is returned to the DMA transfer 
module 202 in response to an interrupt received from the 
CD drive 12. The interrupt is determined by the logic of 
the processor loop discussed in FIG. 3 below. The drive 
12 sends an interrupt to the CPU 26 either to indicate 
that an error has occurred in the transfer of data from 
the drive 12 , or that data transfer from the drive 12 to 
the cache RAM 32 is completed. At step 226, the interrupt 
is received from the drive 12. 

At step 228 a determination is made whether the base 
count register (initialized in step 216) has been 
decremented to zero. If the register has been decremented 
to zero, this indicates that all of the requested data has 
been transferred. If the register has not decremented to 
zero, the CPU 36 recognizes that an error has occurred, 
because an interrupt occurred without all of the requested 
data being transferred. Recognition of this error 
condition occurs at step 230. At step 230, the error in 
data transfer causes execution to return to step 214 to 
restart the data transfer process. 

If at step 228 the base count register does equal 
zero, the CPU 36 recognizes that all of the requested data 
was transferred without error. Execution then proceeds to 
step 232. At step 232 the base count register that was 
initialized in step 216 is incremented to the next 
address, corresponding to the next block of data to be 
stored in the cache RAM 32. At step 234, a determination 
is made whether the data address for the cache RAM 32 that 
corresponds to the incremented base count register is 
empty, i.e., is able to store new data, or is full, i.e., 
currently contains requested data. If the data address in 
the cache RAM 32 corresponding to the incremented base 
address register is empty, execution returns to step 214 
where it requests another block of data to be 
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transferred. If at step 234 the data area in the cache 
RAM 32 corresponding to the incremented base count 
register is full, execution proceeds to step 236. At step 
236, all of the requested data has been transferred from 
the disk 16 in the CD drive 12 to the cache RAM 32 in the 
host computer 14. At step 238 execution returns from the 
DMA transfer module 202 to the calling supervisory 
application/ Accordingly, data stored in the cache RAM 32 
is available to the CPU 36 for processing, without 
interruption or reseeking of the requested data by the CD 
drive 12. 

Referring to FIG. 3, at step 300 a request command 
for data from the disk 16 is sent to the CD drive 12 by a 
call from step 214 of the DMA transfer module 202. The 
request is handled by the logic of a drive processor loop 
executed in the drive processor 22. At step 302, 
execution in the drive processor 22 proceeds by 
initializing a data count register (not shown) that is 
responsible for keeping track of the number of data bytes 
that have been transferred from the drive 12 to the host 
computer 14. The data count register is initialized with 
a value corresponding to the number of bytes to be 
transferred from the CD drive 12 to the host computer 14, 
typically 2000 bytes (one block). Once the data count 
register is initialized, data transfer begins from the 
drive to the cache RAM 32 of the computer 14, as discussed 
below. 

At step 304 the data count register is decremented. 
At step 306 a determination is made whether the data count 
register has been decremented to zero. If the data count 
register has been decremented to zero, the drive processor 
22 recognizes that all the requested data has been 
transferred to the cache RAM 32 of the host computer 14. 
At step 308, an interrupt is sent to the CPU 26 in the 
host computer 14 via the interfaces 24 and 28, to let the 
host computer 14 know that the requested data has been 
transferred. Control then returns to the DMA transfer 
module 202 at step 222. 
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If at step 306 the data count register has not been 
decremented to zero, execution proceeds to step 310. At 
step 310, a determination is made whether the last byte 
that was transferred to the host computer was the last 
byte in the sector on the disk 16 containing the requested 
data. If at step 310 the last byte in the sector 
containing the requested data has been transferred, the 
drive processor 22 sends an interrupt, per step 308, 
notifying the host computer that data transfer has been 
completed. If at step 310 the last byte of the sector has 
not been transferred, execution of the drive processor 
proceeds to step 312. 

At step 312, the drive processor 22, not having 
reached the end of the data transfer, or the last byte in 
the sector, transfers a byte of data to the host computer 
14 via the interfaces 24 and 28. Upon completion of the 
transfer of the byte of data, the drive processor 22 
returns to step 304 to continue transferring the requested 
data to the host computer 14. This process of 
transferring data from the disk 16 to the host computer 14 
continues until either the DMA controller 36 detects a 
base count register equal to zero, at step 228, or the 
drive processor 22 sends an interrupt, at step 308, 
indicating that all of the data has been transferred, or 
that the last byte in a sector has been transferred. 

It is understood that the process of transferring 
data from the CD drive 12 to the host computer 14, as 
demonstrated in FIG. 3 is accomplished through hardware 
handshaking over the peripheral bus 30 between the drive 
processor 22 and the DMA controller 36. Once the CPU 26 
initializes the data transfer, at steps 214 and 216, the 
CPU 26 returns to executing the supervisory program while 
the DMA controller 36 and the drive processor 22 perform 
the data transfer. It is only when an interrupt occurs 
from the CD drive 12 or from the DMA controller 36, to the 
20 host computer 14 that the CPU 26 is required to 
perform steps relating to data transfer. 
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It is understood that variations may be made in the 
present invention without departing from the spirit and 
scope of the invention. For example, the system 10 may be 
used for the storage, transfer and processing of data to 
be continuously read from other types of optical, 
opto-magnetic or digital playback/recording storage 
media. Further, the drive and host computer associated 
with the storage medium may comprise other appliances, it 
being understood that other cache memory data transfer 
environments are contemplated. 

Although illustrative embodiments of the invention 
have been shown and described, a latitude of modification, 
change and substitution is intended in the foregoing 
disclosure and in some instances some features of the 
invention will be employed without a corresponding use of 
other features. Accordingly, it is appropriate that. the 
appended claims be construed broadly and in a manner 
consistent with the scope of the invention. 
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WHAT IS CLAIMED IS: 

1. Apparatus for the continuous delivery of data 
read from an optical disk to a personal computer in which 
the data is available to a central processing unit of the 
personal computer for processing without interruption 
caused by a noncontinuous flow of data from the optical 
disk, the apparatus comprising: 

cache memory means in said personal computer for 
temporarily storing said read data; and 

direct memory access means for cooperating with said 
central processor for controlling the transfer of said 
read data from said optical disk to said cache memory 
means. 

2. The apparatus of claim 1 further comprising; 
means for reading data from said optical disk. 

3. The apparatus of claim 2 wherein said reading 
means is a compact disk drive. 

4. The apparatus of claim 1 wherein said cache 
memory means is cache random access memory. 

5. Apparatus for controlling a transfer of data 
from an optical disk to a cache memory of a personal 
computer for processing by said personal computer without 
interruption of processing caused by a noncontinuous flow 
of data from the optical disk, the apparatus comprising; 

a compact disk drive for reading data continuously 
from an optical disk; 

a direct memory access controller for transferring 
said continuously read data from said optical disk to said 
cache memory; and 

a central processing unit for requesting the 
continuous reading of data from said optical disk, 
establishing a communication link between said drive and 
said direct memory access controller to initiate said 
transfer and processing said read data after said transfer 
to said cache memory means. 

6. Apparatus for the continuous delivery of data 
read from an optical disk to a computer having a central 
processor and a system memory in which the data is 
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available to the central processor for processing without 
interruption caused by the noncontinuous flow of data from 
the disk, the apparatus comprising: 

drive means for continuously reading said data from 
said storage medium; 

cache memory means in said computer for temporarily 

storing said read data; and 

means for controlling the transfer of said read data 
from said drive means to said cache memory means and from 
said cache memory means to said system memory, said data 
being accessed for processing by said central processor 
from said system memory. 

7. The apparatus of claim 6 wherein said transfer 
of data from said drive means to said cache memory means 
occurs asynchronously to the processing of said data. 

8. The apparatus of claim 6 wherein said cache 
memory means comprises cache random access memory. 

9. The apparatus of claim 6 wherein said data is 
moved from said cache memory means to said system memory 
when a portion of said cache memory means contains said 
transferred data. 

10. The apparatus of claim 6 wherein said data is 
moved from said cache memory means to said system memory 
when said cache memory means is full of said transferred 
data. 

11. Apparatus for the continuous delivery of data 
read from a compact disk medium to a computer device 
having a central processor and a system memory in which 
the data is available to the central processor for 
processing without interruption caused by the 
noncontinuous flow of data from the disk medium, the 
apparatus comprising: 

a compact disk drive for continuously reading said 
data from said disk medium; 

cache memory in said device for temporarily storing 

said read data; and 

a direct memory access controller cooperating with 
said processor for transferring said read data from said 
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drive to said cache memory and from said cache memory to 
said system memory, said data being accessed for 
processing by said central processor from said system 
memory. 

. 12. The apparatus of claim 11 wherein said data 
comprises audio and video information. 

13. The apparatus of claim 11 wherein said data 
comprises control and program information. 

14. A method for transferring data read from an 
optical disk medium for continuous delivery to a computer 
device in which the data is available to a central 
processor of the device for processing without 
interruption caused by the noncontinuous flow of data from 
the medium, the method comprising: 

requesting the continuous reading of data from said 

medium; 

transferring the data read from said medium to a 
cache memory of said device; and 

processing said data transferred from said medium. 

15. The method of claim 13 further comprising: 
moving said data from said cache memory to a system 

memory of said device; and 

accessing said data from said system memory for 

processing. 

16. A method for transferring data read by a drive 
from an optical storage medium for continuous delivery to 
a computer device having a central processor and a system 
memory in which the data is available to the central 
processor for processing without interruption caused by 
the noncontinuous flow of data from the storage medium, 
the method comprising: 

executing a software call from a supervisory program 

of said device; 

determining whether data from said storage medium has 
been transferred to a cache memory of said device; 

initiating a transfer process for transferring data 
from said storage medium to said cache memory; 
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moving data to said system memory from said cache 
memory for processing by said central processor after data 
has been transferred to said cache memory; and 

returning to said supervisory program. 

17. The method of claim 16 in which said step of 
initiating a transfer process further comprises: 

requesting the continuous reading of data from said 
storage medium; 

initializing a base address register corresponding to 
said cache memory; 

transferring data read from said storage medium to 
said cache memory of said device; 

sending an interrupt from said storage medium to said 
host device when said data has been transferred to said 
cache memory; 

incrementing said base address register responsive to 

said interrupt; 

determining whether the next base address in said 
cache memory corresponding to said incremented base 
address register contains unprocessed data; 

returning to said requesting step when said next base 
address does not contain unprocessed data; and 

returning to said supervisory program when said next 
base address contains unprocessed data. 

18. A method for transferring data read by a drive 
from a compact disk storage medium for continuous delivery 
to a computer device having a central processor and a 
system memory in which the data is available to the 
central processor for processing without interruption of 
the processing caused by the noncontinuous flow of data 
from the storage medium, the method comprising: 

requesting the continuous reading of data from said 

storage medium; 

initializing a base address register corresponding to 
a location in a cache memory; 

initializing a base count register to correspond to 
the amount of data to be transferred; 
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transferring data read from said storage medium to 
said cache memory of said device; 

changing the value of said base count register in 
response to said transfer of data; 

determining whether said base count register has been 
changed to reflect the transfer of the amount of data; 

returning to said transferring step when said base 
count register does not reflect the transfer of the amount 
of data; 

sending an interrupt to said host device when said 
base count register reflects the transfer of the amount of 
data; 

incrementing said base address register responsive to 

said interrupt; 

determining whether the next base address in said 
cache memory corresponding to said incremented base 
address register contains unprocessed data; 

returning to said requesting step when said next base 
address does not contain unprocessed data; and 

moving data to said system memory for processing by 
said device processor when said next base address contains 

unprocessed data. 

19. A computer program for transferring data read by 
a drive from an optical disk storage medium for continuous 
delivery to a computer device having a central processor 
and a system memory, the program comprising: 

means for requesting the continuous reading of data 
from said storage medium; 

means for transferring data read from said storage 
medium to a cache memory of said device; and 

means for moving data to said system memory for 
processing by a device processor when said cache memory 
contains unprocessed data. 

20. The program of claim 19 further comprising: 
means for initializing a base address register 
corresponding to a location in said cache memory; 

means for initializing a base count register; 
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means for changing the value said base count 
register in response to said transfer of data; 

means for determining whether said base count 
register has changed- to reflect the transfer of all the 
requested data; 

means for returning to said transferring step when 
said base count register does not reflect a transfer of 
all the requested data; 

means for sending an interrupt to said device when 
said base count register reflects the transfer of all the 
requested data; 

means for incrementing said base address register 
responsive to said interrupt; 

means for determining whether the base address 
corresponding to said incremented base address register 
contains unprocessed data; 

means for returning to said requesting step when said 
base address does not contain unprocessed data; and 

means for moving said data to said system memory for 
processing by said device processor when said base address 
contains unprocessed data. 
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